Coexistence curves for the liquid-liquid equilibria (LLE) of 1-phenylmethanamine (benzylamine) + CH 3 (CH 2 ) n CH 3 (n = 8,9,10,12,14) 
Thermodynamics of mixtures containing amines. XV. Liquid-liquid equilibria for benzylamine + CH 3 (CH 2 ) n CH 3 (n = 8,9,10,12,14)
CRISTINA ALONSO TRISTÁN (1) , JUAN ANTONIO GONZÁLEZ* (2) , ISAÍAS GARCÍA DE LA FUENTE (2) AND JOSÉ CARLOS COBOS
Introduction
Benzylamine is a very interesting compound. In fact, it may be considered the main skeleton of some primary amines, such as 1-aminoadamantane, 1-adamantylethanamine or , α α -dimethylphenethylamine, which have important pharmaceutical applications.
1,2 On the other hand, at present, capture and storage of CO 2 produced by the combustion of fossil fuels is a common topic of investigation. [3] [4] [5] A standard procedure is based on the capture of CO 2 by aqueous mixtures of monoethanolamine. 4 However, the use of this amine shows some disadvantages. 5, 6 For example, it reacts with NO 2 or SO 2 leading to the formation of thermally stable salts which reduces the absorption ability of the solvent. 6 Thus, new amine solvents are being considered, 4,5 and benzylamine might be important in this field. It should be mentioned that benzyl radicals may be also important when stimulating ignition in diesel and petrol engines.
7
In this work, we provide liquid-liquid equilibrium temperatures for the mixtures benzylamine + CH 3 (CH 2 ) n CH 3 (n = 8,9,10,12,14) . This type of measurements is useful to get a deeper understanding of interactions in the investigated mixtures. Previously, we have reported similar data for o-toluidine, 8 or N-methylaniline 9 + alkane systems. We have also characterized the present solutions in terms of the DISQUAC model 10,11 and the corresponding interaction parameters are reported.
Experimental

Materials
Information on properties of pure compounds (source, purity, water content, evaluated by the Karl-Fisher method, and density) is collected in Table 1 . Densities were obtained by means of an Anton Paar DMA 602 vibrating-tube densimeter (temperature stability ± 0.01 K).
Calibration details of this apparatus can be found elsewhere. 12 The resolution in density is / ρ ρ ∆ = 6 10 -6 , while the accuracy is estimated to be ± 2 10 -2 kg m -3 .
Apparatus and Procedure
Mixtures were prepared by mass using an analytical balance HR-202 (weighing accuracy to ± 0.00001 g), in small tubes made of Pyrex (0.9 cm i.d. and about 4 cm length).
Molar quantities were calculated taking into account the relative atomic mass Table of 2006 issued by IUPAC. 13 The liquid-liquid equilibrium temperatures of the binary systems were
Results
Values obtained in the present work for the liquid-liquid equilibrium temperatures T vs. 1 x , the mole fraction of benzylamine are collected in Table 2 (see Figure 1 ). All the systems show an UCST, which increases with n. As far as we know, there are no data in the literature for comparison. Data reduction was carried out as in previous works 9,14 by using the expression: 
16-18
The fitting was conducted on the basis of a Marquardt algorithm 19 with all the points weighted equally. Results are listed in Table 3 , which also includes the standard deviation defined by:
where N and k are the number of data points and the number of fitted parameters, respectively.
4.
Discussion
Below, we are referring to values of molar excess enthalpies, E m H , at equimolar composition and 298.15 K. Figure 2 shows UCSTs for some aromatic amine + alkane mixtures. 8, 9, [20] [21] [22] [23] We note that for mixtures with a given alkane, the UCST changes in the order: aniline > o-toluidine > benzylamine > N-methylaniline > pyridine. Therefore, the strength of the amine-amine interactions becomes weaker in the order primary > secondary > tertiary. Moreover, alkylation of the aromatic ring also weakens interactions between amine molecules. This could be due to the smaller aromatic surface of the corresponding molecules. In fact, for heptane systems, this work, only the first dispersive interaction parameter for the (a,n) contact has been modified (Table 4 ). The remainder parameters remain unchanged. As usually, 8, 9, 30, [41] [42] [43] DISQUAC describes the coordinates of the critical points in the correct range of composition and temperature (Table 3) .
Conclusions
LLE coexistence curves are reported for benzylamine + CH 3 (CH 2 ) n CH 3 (n = 8,9,10,12,14) mixtures. Amine-amine interactions become weaker in the order: aniline > otoluidine > benzylamine > N-methylaniline > pyridine. DISQUAC correctly describes the coordinates of the critical points.
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